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B RESEARCH OBJECTIVES AND APPROACHES
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532 The objective of this DoD-URIP effort is to install a research svstem
e
"Wl . . . . . . ) .
o for investigating superconducting films with surface acoustic waves down to
o e temperatures of 4.5 millikelvin, up to frequencies of 4 GHz and up to
f..’*‘
e
Hgd
‘?5 magnetic fields of 90 K Gauss. A dilution refrigerator would be used for
“'k. i
1
éi' obtaining temperatures in the millikelvin range. A superconducting magnet
ﬂpa' would be used for attaining the magnetic fields. A frequency agile
N
:ﬂw attenuation and velocity measurement system which covers the frequency rang,
K)
e ; . .
0T from 10 to 4,000 MHz will be assembled for producing and detecting the
‘Qg‘ electromagnetic signals required to make the measurements. And, a submicron
i
%ﬁ' photolithography system would be acquired that would permit contact
\
A . . : : : s
f:s‘ reproduction of masks with line widths of 0.3 p. This photolithography
§1§ system is required for producing the interdigital electrodes that are used
od . . . .
7 as transducers for producing surface acoustic waves in the GHz frequency
v
-~
““ range.
: ACCOMPLISHMENTS
Y - . .
s;' A dilution refrigerator has been purchased from Oxford Instruments. It
ud
ﬁ‘ 1
RN has been installed in a new laboratory in the basement of the Physics
! Building. A pit nine feet deep by 2-1/2 feet wide by 10 feet long has been
fror
ﬁ$: excavated and finished to house the dewar. A housing has been installed in
‘v
“g} a room above the laboratory to permit a probe to change samples and
;FK ) experiments while the dilution refrigerator is operating at millikelvin
Yeg'y
Iyt . X : : . .
hx temperatures. The installation of the dilution refrigerator required haviny
h ok
e 26 clear feet of vertical space. The dilution refrigerator has been tested
}é.' and it achieved a temperature of 4.3 milllkelvin., The top loading probe war
Ry . . N o
:Q:' satistactorily tested. Four slugs and a housing for pertorming different
+
fﬁ? millikelvin experiments have been machined at UWM. Each slug has 13
5&- independent electrical connections which can be engaged to the housing at
&|.
"'2" low temperatures.
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:éﬁf A superconducting magnet was rbtained from Oxford Instruments, which
’!?1‘1)
e together with a helium lambda tip was tested up to fields of 95 K Gauss.
. by
QS& A Hewlett Packard computer has been obtained which will run the
g0
W . . . . . : .
uﬁu ultrasonic measuring equipment and monitor the dilution refrigerator,
R )
3 N
ot . . ,

- All the parts required to assemble and build the automatic ultrasonic
éig‘ attenuation and velocity measurement system have been purchased and
B :::

~ delivered. The system has been assembled on a breadboard and satisfactorily
AT . . . . . .

) tested. 1t is now being installed into its permanent configuration.

g The flowbooth, illuminator and millipore water treatment system for the
'fég submicron photolithography sybsystem have been ordered and, delivered. They
:::'." < .
AN «re presently being installed and tested.
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:a TECHNICAL PERSONNEL

N

In addition to the principal investigator, the following technical
N
o personnel have worked on this grant. All these personnel have been
W
\ﬁ university supported when they worked on this grant.
L\
".v
Faculty

o

!% Dr. Bimal Sarma (Assistant Professor)

?' Dilution refrigerator N
! -
s Postdoctoral Fellow !

¢, Dr. Qiang Yong Jia (Visiting Research Fellow)

np Dilution refrigerator

[)

o

sq Graduate Students

N Mr. Roy Wiegert (Graduate Student)

Automatic attenuation and velocity measurityg

\ system.

:

9] Mr. anders Schenstrom (Graduate Student)

. Computer specification and installation.
'

A Technicians
X

vy
" Mr. John Jacobs (Instrument Maker)
Part-time on this project.

A Dilution refrigerator.

‘ M. Michael Mitchell (Machinist and Technician -
{ Part time on this project.

R Dilution refrigerator, ultrasonic attenuation

and velocity measuring system, submicron
photolithography.
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